A clinically undetectable, small ductus arteriosus was identified by Doppler ultrasonography in 21 individuals. Infants were excluded from the study and no patient had pulmonary hypertension. Persistence of the ductus arteriosus is likely to be more common than shown by less sensitive diagnostic methods. Some patients considered to have infective endocarditis with a normal heart may have a silent ductus arteriosus. Evidence of such an association would justify ligation or antibiotic cover as prophylactic measures.
The classic continuous murmur of ductus arteriosus is usually sufficient in itself to lead to surgical closure being undertaken. However, the murmur may be atypical in infancy or in the presence of pulmonary hypertension or a large shunt. [1] [2] [3] The term "silent duct" was coined to describe the preterm infant with respiratory distress syndrome in whom the ductul murmur is not heard. 4 Doppler ultrasonography has led to the recognition of a small ductus arteriosus with normal pulmonary artery pressure which cannot be identified clinically.
We report our experience in identifying such a "silent duct" in 21 patients examined clinically and by ultrasonography over a three year period. Patients and methods Because of reported difficulties in duct recognition in infants3 the patients reported on were all more than 12 months old.
We considered that the description of "silent duct" was justified shows the age distribution from a random sample of 360. Although most children undergoing echocardiography had a murmur there were some with no clinical cardiovascular abnormality, such as patients with Kawasaki disease, Marfan's syndrome, neurological abnormalities associated with cardiac abnormalities, and those on anthracycline treatment in whom left ventricular function was being monitored. Exact numbers of these patients were not recorded. Some patients with innocent murmurs were studied as part of another study. In a sample of 720 consecutive ultrasound studies no cardiac abnormality was detected in 36%. origin, and in whom invasive investigations showed a trivial duct'0; these patients resemble the group that we studied.
We describe the identification of a ductus arteriosus by Doppler echocardiography in patients who were later reassessed by experienced cardiologists with the possibility of the diagnosis in mind; they could find no clinical evidence of a ductus arteriosus. The ultrasound detection of a silent ductus arteriosus is simple and this diagnosis will become increasingly common as sensitive Doppler echocardiographic techniques become more widely used. Before the introduction of Doppler techniques a ductus arteriosus would not have been recognised in these patients. Our patients came from a group who were referred for ultrasound studies for various reasons (table 2) . Thirteen had been referred with an innocent murmur and in six no murmur was audible. In addition, ductal flow which could not be detected clinically was demonstrated in patients with other defects who were excluded because the murmur of the other lesion (such as aortic stenosis, coarctation of the aorta, or ventricular septal defect) was loud at the upper left sternal edge. The findings indicate that as many as 0 5% in those presenting with innocent murmurs may have a ductus arteriosus. Because our patients are from a selected group we cannot estimate the incidence of a ductus arteriosus in the general population. It is likely to be higher than that estimated by previous diagnostic methods (0 065%)."1 Early reports of a high incidence of infective endocarditis in those with a ductus arteriosus7 12 led to the view that closure is the appropriate treatment. Should this recommendation apply to a ductus arteriosus that is so small that it evades clinical detection? The patient is certainly not at risk from pulmonary vascular disease or cardiac failure and the only possibility that needs to be considered is infective endocarditis. If the incidence of infective endocarditis in those with a clinically apparent duct (40%)7 12 was found in those with a silent duct it seems likely that the association would have been recognised before now. However, it is possible that patients considered to have infective endocarditis in a normal heart may have a minor abnormality such as a tiny duct. At present we do not recommend either closure or antibiotic prophylaxis; but further experience may modify our policy. We We thank Mr E P Murtagh, Mr S Lilley, Mr R A Fraser, and Mr G Olafsson who made the ultrasound diagnosis in many of the subjects.
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